It is clear that, in many centres, lack of adequate diagnostic and treatment facilities, leads to under-diagnosis (and enumeration) of leukaemias and brain cancers. However, for several childhood cancers, incidence rates in Africa are higher than those in high income countries. This applies to infection-related cancers such as Kaposi sarcoma, Burkitt lymphoma, Hodgkin lymphoma and hepatocellular carcinoma, and also to two common embryonal cancers-retinoblastoma and nephroblastoma. These (and other) observations are unlikely to be artefact, and are of considerable interest when considering possible aetiological factors, including ethnic differences in risk (and hence genetic/ familial antecedents).
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There are few clear environmental exposures influencing the probability of developing cancer in the early years of life; the great majority of malignancies must surely be due to random chance (of one or several mutational events), although pre-existing genetic profiles influence the probability of such events. Geographic variations in incidence may therefore be informative not only about localised exposures (in environment or lifestyle), but also about the spatial distribution of relevant genetic profiles. There is more genetic diversity between populations living within the African continent than between Africans and the rest of mankind [3] , so that Africa may be a fruitful place to look for differences in the risk (incidence) of childhood cancer.
Cancer incidence can only be obtained via population-based cancer registration, which requires meticulous collection of data on ALL new cases arising in a given population of known size and composition (by age and sex, at least). Some clues about the relative frequency of different cancers can be gleaned from clinical (or pathology) series, but these are inevitably biased because the population from which the cases come cannot be defined (numerically), and the selective factors resulting in referral to specialist care.
Studies of the incidence of cancer in childhood in sub-Saharan Africa are even more difficult than those of adults. Although childhood cancers are relatively more common in sub-Saharan Africa than in high income countries (4.6% of cancers occur at ages 0-14, compared with 0.5% in high income countries), they are still a relatively uncommon cause of morbidity-on average, only 33 cases will occur each year in a population of one million. In consequence, population-based studies must involve rather large populations (or long time periods) so that sufficient cases can be assembled to permit calculation of valid rates.
In the paper 'Cancer of Childhood in sub Saharan Africa' [1] , results are presented from population-based registries which, as members of the African Cancer Registry Network (AFCRN), have been evaluated as achieving at least 70% coverage of their target population (that is to say, identifying 70% of the actual incident cancers overall). 15 centres provided a minimum of 150 paediatric cancer cases, in a recent period of no longer that 10 years duration 1 . The recent publication 'International incidence of childhood cancer, 2001-2010' [22] included pooled data from 6 of these registries, with 70% of the cases derived from one registry (the South African Children's Cancer Registry).
The cancers have been classified according to the third revision of the International Classification of Childhood Cancer (ICCC-3) [21] . There are 12 main diagnostic groups, as follows: leukaemia; lymphomas and reticuloendothelial neoplasms; central nervous system (CNS) and miscellaneous intracranial and intraspinal neoplasms; sympathetic nervous system tumours; retinoblastoma; renal tumours; hepatic tumours; malignant bone tumours; soft-tissue sarcomas; germ-cell, trophoblastic and other gonadal neoplasms; carcinomas and other malignant epithelial neoplasms; other and unspecified malignant neoplasms. For six of these broad categories, results are shown for a number of subgroups in addition.
It should be noted that, although all of the contributing registries meet an overall criterion of completeness of ascertainment of cancer cases (70% or more), this may not apply to specific types of cancer, or even to cancers of childhood in general. Lack of specialists and diagnostic facilities in low income settings make it notoriously difficult to diagnose some of the more common malignancies of children (notably, leukaemias and brain cancers), while in the face of still high mortality from infectious diseases (and other causes) in infancy, cancers presenting at very young ages may be unrecognised [10, 12] . However, some cancer types appear have a higher incidence in sub Saharan Africa registries than in high income countries, so it is clearly not wise to dismiss all lower incidence rates as due to artefact.
The recorded incidence rates in sub-Saharan Africa are compared with four comparison childhood populations-the UK, France, and the USA (white and black). For these populations-as has been noted previously [15] -the total incidence of childhood cancer varies rather little, with a cumulative rate (0-14) of about 2 per 1000 (rather lower-1.7 per 1000 in US blacks). The rates in the African populations are much more variable. Although many are around 1.5 per 1000, some of the centres (e.g. Gambia, Conakry, Niamey, Eastern Cape) report very low rates, which is generally the consequence of failing to register (or, probably, to diagnose) childhood leukaemias and brain tumours. Conversely, in regions where there in a high risk of certain infection-related cancers-Kaposi sarcoma and Burkitt lymphoma -the overall incidence is very high (4 per 1000 in Blantyre, Malawi, for example). Indeed, it is the huge variability in the incidence of these latter two cancers that is perhaps the most striking result of the comparisons presented. www.ecancer.org ecancer 2017, 11:ed69
Prior to the onset of the epidemic of HIV-AIDS, the incidence of KS in childhood in East and Southern Africa was around 30-40 per million (cumulative rate). In 'Cancer of childhood in Sub-Saharan Africa', data from registries in the same area for the 2000's show rates between 170 per million (Eldoret, Kenya) and 441 per million (Kampala, Uganda). Although very high rates of HIV infection are observed in South Africa (and, to a lesser extent, in Western Africa), endemic KS has never been common in these areas [5] , and childhood KS remains relatively rare. This may in part relate to lower population prevalence of infection with KSHV [4] , although this is probably not the entire explanation-at least, not for adult KS [7] .
Burkitt lymphoma in Africa is generally diagnosed by light microscopy, rarely making use of confirmatory immunohistochemistry or cytogenetics. Despite the resultant misclassifications with other types of lymphoma (or even non-malignant lymphocytic proliferations) [14] , the geographic distribution of childhood BL corresponds quite closely to that described in the early descriptions of the disease. Wright (1967) [27] for example, characterised this as 'a zone 15' north and south of the equator (with a prolongation southward into Mozambique to the east), although, even within this area BL is infrequent in high-altitude regions, such as Rwanda and Burundi, the Kenya Highlands and the plateaux of Zambia and Zimbabwe. The aetiological role of malaria (in addition to Epstein Barr virus) in defining this striking geographic distribution is summarised in the relevant section of 'Cancer of childhood in sub-Saharan Africa'.
Two other cancers related to infection-Hodgkin lymphoma (HL) and hepatocellular carcinoma show features that differ in African children from those in higher income countries. HL is rather rare in childhood, so that the numbers of cases for study are few, but the results do suggest that it is more common in Africa, particularly in younger children (under age 10), and in boys. This fits with early observations that in low income settings, HL is usually EBV-related, more common in young children, in boys and mainly presenting as mixed cellularity HD [24] . Hepatocellular carcinoma is rare in childhood in Europe and North America, but a relatively high incidence is observed in regions of the world with high rates of adult liver cancer, including sub-Saharan Africa (especially West Africa). Most childhood cases of liver cancer in these areas occur in chronic carriers of hepatitis B [28, 29] , and most cases are in older children (10-14 years).
Two embryonal tumors show rates in African children that are rather higher-in most centres-than those in Europe or the USA: retinoblastoma and nephroblastoma, while a third-neuroblastoma, has been considered to be rare. The reasons for the rather elevated rates of retinoblastoma are obscure. It seems likely, based on clinical series, that it is due to an excess of unilateral (rather than bilateral) disease, which might indicate an environmental factor (rather than higher prevalence in African populations of mutations in the retinoblastoma gene). The rather late age at diagnosis in Africa is in part due to this excess of non-heredity disease (which occurs at older ages than bilateral cases), but is undoubtedly also due to late clinical diagnosis. In the past, nephroblastoma (Wilms tumour) was reported to be rather more common in populations of African ancestry [2, 23] , although currently in the USA there seems to be no difference between whites and blacks. Results from sub-Saharan African registries are varied, with high rates from those in eastern Africa, moderate rates in southern African, and varying levels in West Africa. Unlike retinoblastoma, few cases can be identified as directly hereditary, and there are really no clear environmental factors influencing risk. The reasons for the ethnic (and possibly, regional) variations in risk, are therefore obscure. As for neuroblastoma, it has long been suspected to be a relatively rare cancer of African children. Miller (1989) [13] reviewed published data and drew attention to the very low frequency (<1% of childhood cancers) in east and central Africa; data from West Africa seemed to indicate similar rarity [16] . The more recent data in this monograph still suggest a low incidence in African children, although there is little difference in incidence between black and white children in the USA [19] or UK [23] . Since most neuroblastomas occur in the first year of life, it is possible that they are under-diagnosed as a cause of morbidity and mortality in Africa, and/or confused with other small cell sarcomas [25] , but since almost nothing is known of aetiological factors, the possibility of ethnic differences in risk (and hence genetic/familial antecedents) is clearly of interest.
Globally, the most important cancers of childhood are leukaemias (32.3% of childhood cancers) and tumours of the central nervous system (20.4%) [22] , but, as noted, these cancer types are frequently underdiagnosed and underreported in sub-Saharan Africa. With respect to leukaemia, it is quite likely that, in the absence of specialist facilities, many cases remain undiagnosed, and cancer registries may fail to identify those that are. Nevertheless, even taking these factors into account, the results are consistent with other reports which suggest that incidence rates-particularly of acute lymphoblastic leukaemia-are low in African children. In high income countries, the high incidence of common (precursor B cell) acute lymphoblastic leukaemia was not present decades earlier, but seems to be a feature of increasing socioeconomic development [6, 17] . Various hypotheses have been proposed to explain this phenomenon [9] . 
Conclusions
The data in 'Childhood cancer in sub-Saharan Africa' are the most extensive so far available on the incidence of cancer in sub-Saharan Africa. Although the overall incidence rates may be lower than those observed in high-income countries, the large proportion of the population that are children (43%) means that childhood cancer is proportionately more common (4.6% of cancers in sub Saharan Africa v 0.5% in high income countries)-an estimated total of about 29,000 new cases in 2012 [8] . To date, there are almost no population-based data on survival from childhood cancer in sub-Saharan Africa, available statistics are based simply on opinion, or results from selected clinical series, which suggest a rather dismal outcome. This is perhaps unsurprising, given that facilities for paediatric oncology are few in number, and small in size [11, 18] . Although childhood cancers are eminently treatable, the costs are relatively high, alliances between public, private, and international agencies can improve the outcome of children with cancer in these countries (e.g. the 'My Child Matters' program sponsored by Sanofi-Espoir and UICC). www.ecancer.org ecancer 2017, 11:ed69
